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ABSTRACT 


Five  high-gain,  broad-burri,  long-peri''  :  sei  smograph  stations 
are  being  installed  around  the  wor-1  :.  The  instruments  will 
probably  have  trains  on  the  order  of  10  0,000  or  more  at  periods 
of  40  to  r)0  sec.  This  nigh  sens!'.  ivity,  sore  >0  to  10b  tines 
greater  than  previously  attainable  at  tnece  periods,  should  lead 
to  a  similar  increase  in  tne  .ata  now  available  in  tne  long- 
period  band.  The  purpose  of  this  rerort  is  to  :escrite  the  instru 
ments,  present  a  nreliminary  parts  list,  a:::  present  tecnnical 
drawings  of  most  of  tne  newly  designed  components.  The  five 
sites  are  also  briefly  described.  This  report  is  written  at  a 
time  when  construction  has  begun  at  four  sites. 


GENERAL  DESCRIPTION  Or  7ii~  INS'!  H  j’leJ.TS 
The  design  of  these  instruments  is  based  on  that  ueveloped 
by  Pomeroy  and  Hade  (Pomeroy  et  al .  ,  1?6?)  ir.  the  Cgoer.sourg 
Mine  in  New  Jersey.  Loth  vertical  ar.u  r.oriscntal  components  nave 
been  operating  successfully  for  nearly  two  years  at  Ogdensburj. 

A  block  diagram  of  the  system  Is  shown  in  FIrure  1.  The  neart 
of  the  system  is  a  Geotech  seismometer  with  a  natural  frequency 
of  30  sec.  This  is  couple-  to  a  hinemetrics  galvanometer  witn 
a  natural  frequency  of  IOC  sec.  The  signal  from,  the  raivar.ometer 
is  amplified  sy  a  pr.ototuue  amplifier  ar.u  reccr  :eu  -igltally  ar.u 
photographically.  uot.h  high  anu  lew  ;;air.  pr.cto  graphic  records 
are  available.  The  dynamic  range  of  the  digital  recordings  is 
over  70  db  and  is  limited  by  tr.e  pr.ototuce  amplifiers. 

The  high  sensitivity  of  these  instruments  is  achieved  by 
electronically  filtering  out  6  secon:  micrcse isms  and  by  isolating 


4 


2. 

the  seismometer  from  changes  in  bironetric  pressure.  The  iso¬ 
lation  i 3  achieved  primarily  by  a  hemispherical  tank  snown  in 
Figure  2.  This  new  design  features  a  hemispherical  top,  shallow 
walls,  and  a  metal  to  metal  contact  of  top  and  base.  Experiments 
at  Ogdens  r.urg  show  that  tanws  of  this  new  aesirn,  unlike  those 
used  by  Pomeroy  ano  otr.ers,  will  perform  nearly  all  of  the 
necessary  filterir.tr  of  barometric  changes.  For  added  security, 
however,  tnese  tanks  will  be  places  in  an  air-tight  cement  or 
stone  vault  with  a  bulkhead  uoor. 

High  sensitivity  is  also  achieved  because  tne  instrument 
passband  has  been  shaped  to  correlate  with  a  natural  low  in  earth 
noise.  This  is  shown  by  a  plot  of  spectral  amplitude  density 
oi  noise  during  June,  1969  (Figure  3)  together  with  a  plot  of 
the  response  of  the  vertical  instrument  (Savino,  personal  com¬ 
munication,  1970). 

The  background  r.ol3e  observed  on  the  test  instruments  at 
0gden3burg  appears  to  be  true  ground  motion  and  not  instrumental 
noise.  This  13  most  directly  shown  by  the  following  experiment 
carried  out  by  Savino  and  Hade:  two  different  typ^s  of  seis¬ 
mometers  were  operated  in  two  different  parts  of  the  Ogdensburg 
mine  (Flgu  *0.  A  Sprengnether  seismometer  was  placed  in  a 
chamber  in  the  mine  separated  from  the  main  tunnel  by  two  bulk¬ 
head  doors,  A*  Geotecn  seismometer  in  a  pressure  tank  was  operated 
behind  three  good  bulkhead  door3  about  500  feet  from  the  Spreng¬ 
nether  instrument.  The  3lgnal3  were  recorded  simultaneously 
on  algigal  magnetic  tape.  A  coherence  between  the  two  signals 
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was  calculated  digitally  for  a  period  of  recording  of  5  hours, 

14  minutes.  As  can  be  seen  In  Figure  9,  the  coherer ce  squared 
la  exceptionally  good  anu  well  above  the  95*  confidence  limits  In 
the  passband  of  Interest.  This  Is  one  of  the  experiments  that 
has  convinced  us  that  Instrument  noise  does  not  contribute  sig¬ 
nificantly  to  the  observed  seismic  bac/grour.u . 

Data  will  consist  of  o  photographic  reccr  .s  per  uay  (3  com¬ 
ponents  of  higr.  and  low  -ain)  on  70  mm  microfilm  uistributed  by 
the  USCGS  tnrough  tne  same  channels  as  t:.e  T/.ESN  data.  One 
digital  tape  will  be  filled  every  two  weeks.  The  tapes  will  be 
combined  by  Texas  Instruments  into  master  tapes  containing  all 
stations.  The  digital  tapes  consist  of  header  time  data,  outputs 
of  the  three  velocity  transducers  digitised  at  a  rate  of  one 
sample  per  second,  and  outputs  of  three  displacement  trar.suucers 
digitised  at  rates  of  one  sample  per  five  seconds.  The  general 
theory  of  operation  and  tape  format  of  the  digital  system  are 
described  In  Appendix  1. 

DETAILED  DESCRIPTION  OF  THE  INSTRUMENTS 
Appendix  2  contains  detailed  drawings  and  a  preliminary 
parts  list  of  the  system.  The  drawings  and  parts  list  are 
arranged  by  four  digit  part  numbers.  The  first  digit  (thousands 
digit ). signifies  the  location  or  overall  classification  of  the 
part  according  to  the  following  scheme: 

1  Seismometer  room 

2  Preamplifier  room 

3  Control  room 

4  Photographic  room 

5  Pressure  door  assembly 

6  Expendable  supplies,  general 

7  Expendable  supplies,  used  for  lnstaliat ion 

8  Special  tools  r.eeaed  for  installation 

b 


The  parts  list  consists  of  major  assemblies  as  purcnased 
or  built  by  or  for  Lamont .  V.'hen  an  "Xr  appears  in  the  column 
labeled  "Detailed  Drawing",  a  drawing  is  Included  and  arranged 
in  orcer  of  part  number.  These  drawings  contain  suba33embly 
parts  lists.  An  "M"  in  the  same  column  signifies  that  a 
manufacturer's  instruction  manual  is  available. 

SUMMARY  OF  SEW  STATIC::  SITES 

Station:  Fairbanks,  Alaska 

Location  Latitude  o d  .  3 7 0 .r 

Longitude  143.07° a 
Elevation  About  305  meters 

Principal  contact: 

John  3.  Towr.shend 
Chief,  College  Observatory 
Coast  and  Geodetic  Survey 
College,  Alaska  99701 
907-479-7626 

Station  type:  Old  Clipper  Gold  Mine  wltn  130  meters 

overburden . 

Owned  by:  Mr.  Lloyd  Loundsbury 

Fairbanks,  Alaska 
907-450-5975 

About  11.5  km  southwest  of  WWSSN  station. 
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Station: 


Charters  Tov/ers  ,  Australia 


■4 


Location : 

Principal  contact 


Station  type: 

Station : 

Location : 

Principal  contact 


Station  type: 


Latitude  20.09S 
Longitude  1^6. 25F, 

Elevation  357  meters 

Dr.  John  P.  '..'ebb 

Dept,  of  Oeolo^y  a ns  Mineralogy 

University  of  Dueensiar.u 

St.  Lucia,  Queensland,  *067 

Australia 

Mine,  33  meters  overburden. 

Next  to  V.'V/S S i i  station 

Eilat,  Israel 
Latitude  29.6°F 
Longitude  3^  •  3° E 
Elevation  — 

Prof.  C.L.  Pekeris 
Head  of  the  Dept,  of 
Appliea  Mathematics 
The  '.veizmann  Institute  of  Science 
Rehovot,  Israel 
.'•line 
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Station : 

Location: 

Principal  contact 


Station  type: 

Station: 

Location: 

Principal  contact 


Station  type: 


Toledo,  Spain 
Latitude  39.87N 
Longitude  4.05W 
Elevation  — 

Dr.  Gonzalo  Payo 

Instituto  Geografico  y  Catastral 
Observatorio  Central  Geofisico 
Apartado  46 
Toledo,  Spain 

Shallow  tunnel  in  granite  proposed. 

Chengmal.  Thailand 
Latitude  18.79N 
Longitude  98.98E 
Elevation  4l6  meters 

Adm.  Sanit  Vesa-rajananda 
Meteorological  Dept. 

Office  of  the  Prime  Minister 
3angkapi,  Bangkok  11 
Thailand 

Open  quarry,  no  overburden,  next  to  WWSSN 


station. 
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FIGURE  CAPTIOUS 


Figure  1. 
band 


Block  diagram  of  high-gain,  long-period,  broad 
seismic  system. 


Figure  2.  Schematic  diagram  of  the  pressure  tanK. 

Figure  3*  Spectrd  density  of  the  noise  on  the  Ogdensburg 

high-gain  instruments  during  June,  196"’.  The  response  of 
the  vertical  instrument  ir  shown  by  the  dashed  line. 

Figure  4.  Map  of  Lanont ' s  seismic  observatory  at  Ogdensburg, 
New  Jersey,  1850  feet  below  the  surface. 


Figure  5.  Coherence  squared  and  phase  relation  for  a  5  hour 

and  14  minute  portion  of  background  noise  at  a  Sprengnethe 
and  a  Geotech  seismometer  spaced  500  feet  apart  in  dif¬ 
ferent  environments  in  the  Ogdensburg  .Mine. 
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4-2 .  GENERAL  THEORY  OF  OPERATION 

A  block  diagram  of  the  Data  Logger  system  is  shown  on  drawing 
1208900100.  This  block  diagram  illustrates  the  primary  func¬ 
tions  of  the  systf  •  and  is  used  as  a  basis  for  the  general  de¬ 
scription  contained  in  the  following  paragraphs.  The  func¬ 
tional  flow  of  data  is  shown  from  left-to-right  wherever 
possible. 

4-3.  SIGNAL  INPUTS 

The  inputs  to  the  Data  Logger  are  shown  on  the  left  hand  side 
of  the  drawing.  These  inputs  consist  of  9  channels  of  analog 
velocity  data  (channels  1-9)  1  analog  teat  channel  supplied 
from  a  DAC  or  ground  (channel  10) ,  and  6  channels  of  analog 
displacement  data  (channels  11-16) .  Channels  1  through  9  are 
designated  type  A  inputs,  channels  11  through  16  are  designa¬ 
ted  type  B  inputs,  and  channel  10  is  designated  as  a  test  in¬ 
put.  These  inputs,  with  the  exception  of  the  test  channel, 
are  routed  through  signal  conditioning  filters  to  an  analog 
multiplexer.  Electrical  characteristics  for  the  input  signals 
and  conditioning  filters  are  given  in  table  1-2. 

Channel  10  (test  input)  receives  inputs  from  a  15  bit  DAC  ^hen 
local  tests  are  conducted  on  the  system.  *  Fifteen  DAC  input 
switches  on  the  control  panel  are  used  to  set  the  analog  out- 
*  put  of  this  DAC.  A  switch  is  also  provided  on  the  control 
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panel  to  set  the  channel  1C  input  to  ground  when  DAC  tests  are 
not  being  conducted. 

The  system,  as  supplied  by  the  manufacturer,  only  contains 
enough  signal  conditioning  filters  to  accept  three  type  A  in¬ 
puts  (channels  1,  2,  and  3)  and  three  type  B  inputs  (channels 
11,  12,  and  13).  However,  the  system  is  prewired  to  accept 
all  fifteen  input  channels  if  expansion  is  desired. 

4-4.  SIGNAL  MULTI PI£XING 

The  conditioned  signals  from  the  input  filters  are  applied  to 
a  16-input  analog  multiplexer  that  sequentially  selects  each 
of  the  16  channels  at  an  8192  Hz  rate.  Since  there  are  16  in¬ 
put  channels,  each  channel  is  selected  512  times  per  second  or 
1024  times  every  two  seconds.  Channel  selection  is  always  in 
order,  with  channel  1  being  selected  first  and  channel  16 
being  selected  last.  The  multiplexer  selects  channels  1 
through  16  repeatedly  on  a  continuous  basis. 

The  outputs  of  the  multiplexer  are  fed  into  an  Astrodata  Model 
3000  Analog-to-Digital  Converter  (ADC)  where  they  are  con¬ 
verted  into  a  parallel,  14  bits  plus  sign  bit,  digital  output. 
The  ADC  digitizes  the  multiplexer  outputs  at  an  8192  Hz  rate 
so  that  each  channel  is  digitized  as  it  is  selected  by  the 
multiplexer.  Theory  of  operation  information  for  the  ADC  is 
contained  in  the  Model  3000  Analog-to-Digital  Converter  manual 
supplied  with  the  Data  Logger  equipment. 
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4-5.  LEVEL  SHIFTING 


The  logic  levels  for  the  digital  outputs  of  the  ADC  are  zero 
volts  for  a  logic  1  and  -6  volts  for  a  logic  0.  Since  these 
logic  levels  are  incompatible  with  the  integrated  circuit 
(IC)  logic  levels  that  are  used  throughout  the  remainder  of 
the  Data  Logger  logic,  these  outputs  are  routed  through  level 
shifter  circuits  that  convert  the  levels  to  +5  voiLs  for  a 
logic  0  and  zero  volts  for  a  logic  1.  The  15  bit  parallel  out¬ 
puts  from  these  level  shifters  are  supplied  to  a  15  bit  indi¬ 
cator  display  on  the  control  panel  and  inverted  and  supplied 
to  a  digital  multiplexer  for  data  integration. 

4-6 .  DATA  INTEGRATION 

The  data  integration  logic,  as  shown  on  the  block  diagram,  con¬ 
sists  of  the  adder,  the  carry  flip-flop,  and  the  400  bit  serial 
storage  register  or  summing  register.  This  logic  performs  the 
function  of  arranging  the  digital  inputs  from  the  level  shifters 
into  16  channels  of  information  containing  25  bits  of  sunned 
data  per  channel.  When  the  sum  is  completed,  this  25  bits  of 
data  represents  processed  average  data  for  a  given  channel. 

The  averaging  process  is  accomplished  by  summing  each  of  the 
channel  inputs  a  selected  number  of  times  up  to  a  maximum  of 
1024  summations.  Since  1024  summations  is  equal  to  2^,  25 
bits  are  required  and  allotted  to  each  channel  to  prevent  over¬ 
flow.  In  other  words  15  bits  of  data  that  has  been  summed  1024 
times  is  left  shifted  by  10  bits.  Therefore  the  15  most  sig¬ 
nificant  bits  of  data  in  the  25  bit  word  represent  the  processed 
average  data  for  that  channel  (although  16  rather  than  15  bits 
are  saved  in  order  to  reduce  round-off  error) •  Since  25  bits 
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are  required  for  each  channel ,  and  there  are  16  channels  of 
data,  a  400  bit  summing  register  is  provided  to  store  the  data 
for  all  of  the  channels. 

As  data  for  a  given  channel  is  serially  fed  into  the  adder  by 
the  16  bit  multiplexer,  the  previous  value  of  that  channel  is 
also  being  serially  routed  into  the  adder  from  the  summing 
register.  The  two  values  are  then  summed  together  and  the 
new  data  is  routed  back  into  the  summing  register  where  it  is 
stored  until  the  next  summation  is  performed  for  that  channel. 

A  given  channel  of  25  bits  that  is  stored  in  the  summing  reg¬ 
ister  can  also  be  selected  for  display  on  the  front  panel  in¬ 
dicators  . 

Although  data  from  all  16  channels  is  routed  into  the  multi¬ 
plexer  in  order,  the  B  type  channels  are  only  summed  on  every 
5th  cycle.  Timing  and  control  circuits  in  the  system  generate 
a  disable  term  that  is  applied  to  the  multiplexer  four  out  of 
every  five  cycles  when  the  B  type  channels  are  multiplexed. 

When  this  term  is  applied,  the  output  of  the  multiplexer  is 
inhibited  and  a  string  of  logic  0's  are  routed  into  the  adder 
for  that  particular  channel.  Therefore,  after  the  summing  reg- 
process  the  B  channel  sum  will  remain  unchanged  four  out  of 
five  times. 

After  the  selected  number  of  summations  are  completed  for  a 
given  channel,  the  resulting  sum  is  divided  by  the  number  of 
summations  to  obtain  an  average  data  value.  The  averaged 
value  is  then  shifted  into  the  tape  data  register.  The  divi¬ 
sion  is  done  by  shifting  the  binary  point  since  the  divisions 
are  binary  multiples.  This  division  is  done  as  the  number  is 
being  shifted  into  the  tape  register  by  selecting  the  appro¬ 
priate  16  bits  out  of  the  25  bit  sum. 


During  the  summation  cycle  which  completes  the  sum  for  1  or 
more  channels,  the  16  appropriate  bits  out  of  the  25  for  each 
channel  are  routed  into  a  256  bit  serial  storage  register,  or 
tape  data  register  as  it  is  labeled  on  the  front  panel.  At 
the  same  time,  the  400  bit  summing  register  is  reset  to  zero 
(for  those  channels  whose  sum  is  complete)  in  order  to  ini¬ 
tialize  it  for  the  next  cycle.  When  the  256  bit  serial  stor¬ 
age  register  is  completely  filled  it  contains  IS  bits  of  infor 
mat ion  for  16  channels.  Of  course,  in  4  out  of  every  5  cycles 
only  the  A  channel  register  positions  contain  significant  in¬ 
formation  since  the  B  channel  sums  were  not  completed. 

The  number  of  shift  cycles  per  second  from  the  summing  regis¬ 
ter  into  the  serial  storage  register  is  controlled  by  the 
SAMPLE  RATE  switch  located  on  the  power  supply  support  assem¬ 
bly,  drawing  2234000100.  This  switch  also  controls  the  number 
of  summations  that  will  be  performed  in  a  given  cycle  by  the 
adder.  When  a  sample  rate  of  0.5  is  selected  each  channel 
will  be  sunned  1024  times  and  will  be  shifted  into  the  serial 
storage  register  once  every  2  seconds.  When  a  sample  rate  of 
1.0  is  selected,  each  channel  is  summed  512  times  and  shifted 
into  the  serial  storage  register  once  every  second.  In  this 
case  the  most  significant  bit  of  the  25  data  bits  in  the  sum¬ 
ming  register  is  bypassed  and  the  next  most  significant  16 
bits  are  shifted  into  the  serial  storage  register.  When  a 
sample  rate  of  2.0  is  selected,  each  channel  is  summed  256 
times,  the  first  two  most  significant  bits  are  bypassed  and 
the  remaining  16  most  significant  bits  are  shifted  into  the 
serial  storage  register  once  every  0.5  seconds.  When  a  sample 
rat"  of  4.0  is  selected,  each  channel  is  summed  128  times,  the 
first  three  most  significant  bits  are  bypassed,  and  the  remain 
ing  16  most  significant  bits  are  shifted  into  the  serial  stor¬ 
age  register  once  every  0.25  seconds. 
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4-7.  DATA  FORMATTING 


When  the  256  bit  serial  storage  register  is  completely  loaded, 
data  averaging  is  complete  and  the  data  formatting  process  is 
begun.  Data  formatting  is  accomplished  by  the  18  bit  serial 
register  or  tape  character  register  as  it  is  labeled  on  the 
front  panel. 

The  16  channels  of  16  bit  data  are  loaded  serially  into  the 
tape  character  register  from  the  tape  data  register  one  at  a 
time.  Each  of  these  16  bit  words  occupies  in  turn  the  middle 
16  posit iors  in  the  18  bit  tape  character  register.  The  most 
significant  bit  position  is  occupied  by  a  channel  1  flag  bit 
that  is  true  only  when  channel  1  data  is  loaded.  The  least 
significant  bit  position  is  occupied  by  a  parity  bit  that 
represents  odd  parity  on  the  16  data  bits  only. 

In  addition  to  channel  data  from  the  tape  data  register,  tape 
record  information  (header  data)  is  also  loaded  into  the  tape 
character  register  in  parallel  from  the  header  data  multi¬ 
plexer.  This  information  consists  of  four  18  bit  words  that 
are  loaded  into  the  tape  character  register  and  written  on 
tape  prior  to  loading  and  writing  channel  data.  The  contents 
and  generation  of  header  data  words  will  be  described  later  in 
this  chapter.  The  emphasis  here  is  that  header  data  is  loaded 
and  written  first  followed  by  channel  data  to  complete  a  tape 
record.  The  18  bit  header  data  words  do  not  contain  a  channel 
*1  flag  bit  or  a  parity  bit. 
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The  header  data  and  channel  data  words  are  transmitted  to  the 
tape,  6  bits  at  a  time  until  the  entir*  18  bit  word  is  writ¬ 
ten.  To  accomplish  this,  the  6  rrost  significant  bits  of  the 
tape  character  register  a.ve  transmitted  to  the  tape,  the  reg¬ 
ister  is  then  right  shifted  12  bit  positions  and  looped  back 
into  itself,  the  next  6  most  significant  hits  are  transmitted 
out,  the  register  is  again  r ight  shifted  12  times  and  looped, 
and  finally  the  last  group  of  6  bits  is  transmitted  out.  The 
6  bit  group  of  output  data  is  available  to  a  front  panel  dis¬ 
play. 


4-8.  TAPE  CONTROL 


The  tape  control  logic  is  provided  to  control  the  tape  trans¬ 
port  functions  such  as  stepArrite,  busy,  ready,  stop,  and  for¬ 
ward.  In  addition  to  these  functions  a  divide  by  6000  counter 
is  provided  to  control  the  generation  of  a  0.75  inch  gap  on 
the  tape  after  the  record  has  ended.  The  divide  by  6000 
counter  is  used  to  count  tape  characters.  Since  each  tape 
character  contains  6  bits  and  there  are  3  tape  characters  re¬ 
quired  for  each  18  bit  word,  the  counter  actually  functions  as 
a  divide  by  2000  word  counter.  The  reason  for  this  divide  by 
2000  function  is  that  a  tape  record  is  specified  to  consist  of 
at  least  2000  18  bit  words,  including  the  four  header  data 
words.  After  the  record  has  been  completed,  the  counter  causes 
a  gap  command  to  be  sent  to  the  tape  transport,  which  then  gen¬ 
erates  a  0.75  inch  gap  on  the  tape.  However,  since  the  record 
is  specified  to  consist  of  multiples  of  the  16  possible  chan¬ 
nels,  the  divide  by  2000  counter  output  is  gated  with  an  "end 
of  the  last  B  channel"  signal  which  delays  the  gap  comnand 
until  multiples  of  the  16  channels  are  contained  in  the  tape 
record. 
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The  "number  of  channels  to  be  written"  and  "step/Vrite"  func¬ 
tions  of  the  tape  control  logic  provide  the  means  to  select 
the  actual  number  cf  A  type  channels  and  B  type  channels  that 
will  be  written  on  the  tape.  All  16  channels  are  processed 
up  to  this  point  regardless  how  many  are  actually  imple¬ 
mented.  The  test  channel  and  those  channels  for  which  there 
is  no  hardware  implementation  are  prevented  from  being  written 
on  tape  by  these  circuits.  In  other  words  if  only  three  A  chan 
nels  are  selected,  the  6  remaining  A  channels  in  a  given  cycle, 
starting  with  channel  4,  will  not  be  written  on  tape  because 
the  stepArrite  command  is  inhibited.  Any  number  of  A  channels 
and  B  channels  can  be  selected  with  the  exception  that  there 
must  always  be  at  least  one  A  channel. 

4-9.  HEADER  DATA 

The  header  data  is  generated  by  the  logic  shown  at  the  top  of 
the  block  diagram.  This  logic  consists  of  the  1.024  MKz  oscil¬ 
lator,  the  clock  divider  counter,  time  tick  filter,  time  of  day 
counters,  header  data  multiplexer,  and  front  panel  switches. 

The  oscillator  and  clock  divider  counters  generate  a  0.1  sec 
timing  signal  (10  Hz)  that  is  applied  to  a  time  of  day  counter. 
The  time  of  day  counter  supplies  time  of  diy  information  to 
the  header  data  multiplexer. 

In  addition  to  the  timing  input  from  the  clock  divider  counter, 
a  timing  input  can  also  be  supplied  to  the  time  of  day  counter 
fz'om  the  external  time  tick  filter.  This  filter  receives  a 
modulated  carrier  wave  in  the  form  of  sine-wave  bursts.  This 
signal  is  transformed  into  a  digital  time  tick  that  is  sup¬ 
plied  to  the  time  of  day  counter  in  place  of  the  internally 


generated  timing  signal  if  desired.  The  time-of-day  count  is 
available  on  a  display  panel  located  on  the  front  of  the 
cabinet. 

In  addition  to  time-of-day  information,  the  header  data  words 
also  include  record  type,  station  identification,  year  iden¬ 
tification,  number  of  channels  selected,  and  sample  rate  in¬ 
formation.  All  of  this  information  is  generated  by  manually 
set  switches  located  primarily  cn  the  Data  Logger  front  panel. 
All  of  this  information  is  routed  to  the  multiplexer  in  paral¬ 
lel  and  multiplexed  into  the  tape  character  register  as  18  bit 
parallel  digital  words.  A  sample  of  four  words  of  header  data 
is  shown  in  figure  4-1. 

4-10.  ERROR  INDICATION 

Hhen  the  system  is  being  operated  in  the  test  mode,  an  error 
indication  is  provided  on  the  front  panel  display  to  verify 
the  accuracy  of  test  channel  information  that  is  being 
processed  in  the  system.  This  error  indication  counts  the 
number  of  errort  processed  and  displays  this  count  as  a  4  bit 
BCD  code. 
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PARTS  LIST  FOR  PCB-1 


Dwg.  #1008 -D -001 


Description 


Mfg.  Number 


Diode,  silicon 


IN  45o 


same  as  JR  1 


Integrated  Circuit 


HA.  741 


All  fixed  resistors  are  metal  film 
type,  Ri'loOD,  ~  i4 


1  megohm 


same  as  R  1 


100  K  ohms 


42.2  ohms 


909  ohms 


4.53  K  ohms 


9.53  K  ohms 


same  as  R  3 


Resistor,  adjustable,  Cermet  type 
10  X  ohms 


Bourns  3069 P-1 -103 


PARTS  LIST  FOR  ?3-2 


Capacitor,  Electrolytic,  1000  MFD  -i 

i§f  £c  7DC 


Si/raatie  TL-1218 
* 


same  as 


’Capacitor.  Ceramic.  .1  MFD  at  50VDC 


3.3  Z  3 


)C  Centra lay  CK-104  < 

* 
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Dvg.  #1009-1-001 


BOOM  POSITION  DISPLAY  PAI'EL 

Symbol 

Description 

Mf  sr .  Number 

CB‘  1 

Circuit  Breaker,  1.5  A 

Mallory  iBB-150 

D3  ]. 

Bulb,  incandescent,  Miniature  bayonet 

14.4  Volts  at  100  milliamperes' 

G1  #2  892 

DS  2 

Bulb,  neon  type,  Miniature  bayonet, 
without  resistor 

Go.  .in— cl 

M  1 

* 

Meter,  Panel  type,  zero  center,  500-0-300 
microamperes,  with  special  scale 

2. 5 -0-2. 5  i*  3-0-5.  Scale  Accuracy  2=», 

Taut  band  construction 

t 

Honey.se  11  Type  M  S  3T 

P'JB  1 

Meter  .Amplifier  Card  -  see  separate 
parts  list 

PS-1 

Power  Supply,  modular,  12  7DC  >3!  1.5 
amperes  output  regulated. 

Terrotran  Model  SU-12.A 

PS -2 

. Power  Supply,  Plug-In,  dual  regulated, 
tracking  -12  VDC  '&  100  MA  ana  -12  '.'DC 
<3  100  MA.  See  Separate  Parts  list. 

IAS  Type  Mod  12-0.1 
Dwg.  =100“  -3-001 

R  11 

Resistor,  Composition,  t  watt, 

5SK  ohms,  1  I0> 

• 

S  1 

Switch,  Rotary,  4  poles,  7  position 
non-shcrting  type  contacts. 

ITS  #1235 

S  2 

Switch,  toggle,  1  PST 

S  3 

Switch,  Rotary,  1  pole,  4  position 
non-shorting  contacts 

2TS  #1203 

£  4 

Switch,  lever  type,  4  poles,  3  position 
latching,  3  amp  contacts 

Suite.. craft  #193121 

S  5 

Switch,  lever  type.  £  poles.  3  positi:.. 
non-locking,  center  off,  3  amp  contacts 

-witchcraft  =:.930~ 

T  1 

Transformer.  .Autoformer  voltage  changing. 
113/230  MA:’  ?  SO  cycles.  100 'vA  mrir;. 

Signal  =.82.-100 

Ocean  a 

149  PALISADE 


Atmospheric  Science.  Inc. 

STREET  DOBBS  FERRY.  NEW  YORK  t0522 


Dvg.  #1008-3-001 

BOOM  POSITION  DISPLAY  PA-EL  (oont) 


Symbol  Description 

jrg  ■)  Terminal  board.?  Barrier  type?  ecre w 

connection,  6  terminals 

XB  £  same  as  TB  1 

•XB  3  same  as  TB  1 

TB  4  same  as  TB  1 

TB  5  Terminal  board.  Barrier  type,  serev 

connection.  3  terminals 


M fs.  Number 
linen -Tone s  #6-140 


Cinch -Jones  #3-140 
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ovg.  #100  7-3 -ooi 

PARTS  LIST  FCF  PS -2  (cor.t, 


Symbol 

Description 

Mfc.  lumber 

F 

Oapacitor,  tantalum,  10  MFD  s'  13  V j .2 

pragma  19301031001313 

2  3 

same  as  0  5 

:r  i 

Rectifier  Bridge,  1  amp  &  100  V  POO: 

International  rectifier 

#10311? 

-i 

OR  2 

Diode,  silicon 

11  433 

OR  3 

same  as  OR  2 

1 

i 

10  1 

Integrated  Oircuit  module 

3 

..otorc.a 

Q  1 

Transistor,  PNP,  silicon 

; 

.  Motorola  221  390 6 

Q  2 

Transistor,  NPN,  silicon 

Motorola  2M  3904 

Q  3 

Transistor,  }]?.”,  silicon 

Motorola  221  593 

Q  4 

same  as  -Q  2 

’« 

i 

i 

R  1 

Resistor,'  fixed  composition,  j  v, 

*  I  4.  3.9  :< 

i 

R  2  ' 

Ditto  -  15  K 

J 

R  3 

Ditto  -  3  K 

i 

i 

R  4 

Ditto  -  IF  ?: 

.  i  •- 

ui'-tc  *  ~ •  z nrr.3 

f:  5 

Resistor,  fixed  Tire-mound,  r  v, 

“  10.  10  suns 

1  ID  100  turns 

?.  3 

same  as  R  4 

66 


wwwwtHtMWMiii  J  m  « . . 


,  v 

Ocean'  a  Atmospheric  Science,  Inc. 

143  PALISADE  STREET  DOBBS  FERRY.  NEW  YORK  10522 


Dug.  #1007-3-001 


PARTS  LIST  FOR  PS -2  (cont) 


Symbol 

Desoriotion 

Mfs.  Number 

R  9 

Resistor,  fixed 
-  llo,  6.49  K 

metal  film,  RN50D. 

- 

R  10 

Ditto  -  13.0  K 

! 

R  11 

Resistor,  adjustable.  Cermet  type 

5000  ohms 

Bourns  3069 P-1 -502 

R  12 

Resisted*,  fixed 
«  K,  10  ohms 

virevound,  j  w, 

\ 

R  13 

Resistor,  fixed 
-  10$,  5*.i  K 

composition,  $•  v, 

* 

R  14 

Resistor,  fixed 
I  1“4,  10  X  ohms 

metal  film,  RN60D, 

R  15 

same  as  R  14 
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CALIBRATION  PANEL 


#1009 -B -002 


Symbol 

Des  criotion 

Mfs.  Number 

BT  1 

Mercury  Battery  4.2  7DC 

Mallory  #TR-133 

DM  1 

pj cH fol  Ransl  Veter,  Bipolar.  19.99 

Newport  210-2, 

mi cream teres  full  scale 

Option  E  2 

R  1 

Resistor,  fixed,  metal  film  type,  RN60D, 

192  K,  1  Ip  ohms 

R  2 

Ditto  R  1  -  18.2  X 

R  3 

Ditto  R  1  -  1.82  K 

a 

R  4 

Ditto  R  1  -  1.05  K 

- 

R  5 

Ditto  R  1  -  95.3  K 

R  6 

Resistor,  adjustable,  Cermet  type, 

100  ohms 

Bourns  3069 -P-1  ■ 

R  7 

Potentiometer,  Precision,  conductive 

Bourns  3051-3-1' 

-clastic  type,  10  turns,  bushing  mount 

1000  ohms 

R  9' 

Resistor,  adjustable,  Cermet  type, 

10  ohms 

Bourns  3069 -P-1 

R  9 

Not  used 

R  10 

Not  used 

R  11 

Net  used 

R  12 

Not  used 

< 

R  13 

same  as  R  8  .av£ 
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DWg  .  *100  5  -3  -00 2 


CALIBRATION  PA '  EL  ( err 


Symbol 

Description 

vf 2.  ::v.rr.ber 

3  1 

Switch,  Toggle,  DPDT 

Pat t  e r -Hammer  y 33  7c ' 'i 

3  2 

same  as  3  1 

S  3 

Switch.  Pot  ary  type .  3  poles.  3  position, 
non-shorting  contacts 

CIS  #120  ^ 
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Switch,  toggle.  Orel 
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Switch,  toggle,  DPDT,  center  off, 
one  side  none nt ary 

Cuttsr-Hac.rr.er  #8 S3 3 ?3 
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